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(57) Abstract 

A fastener element having a sound proofing effect and forming pan of a structure in which it joins components (2, 3, 
4) thereof together, comprises a felt (6) having a thickness of up to about 4 mm and composed of individual, mutually 
twined or felted, thin flexible filaments or fibers which are resistant to tensile load, and glue layers (7) on both sides of the 
felt The glue layers have a combined thickness which is smaller than the thickness of the felt and join together structural 
components located on mutually opposite sides of the felt in a manner such that they are well separated acoustically by, 
but so connected via filaments or fibres located in the glue-free intermediate layer of the fastener element (5) and extend- 
ing between the glue layers as to be able to move through a distance smaller than the thickness of the intermediate layer 
but maintain high resistance to movement through a distance corresponding to or greater than the thickness of the interme- 
diate layer. 
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A FASTENER ELEMENT, AND A METHOD FOR PRODUCING A SOUND 
PROOF STRUCTURE INCORPORATING SUCH FASTENER ELEMENT 



The present invention relates to a fastener element having 
a sound proofing effect and forming part of a structure in 
which it fastens components thereof together , and to a 
method for producing a sound proof structure incorporating 
at least one such fastener element. 



10 The object of the invention is to provide a novel and 

improved fastener element and structure incorporating such 
fastener element which fulfil, high requirements for 
effective acoustic damping and for connecting together 
parts of a structure in an effective manner. It will be 

15 seen that such requirements are in opposed relationship 
with one another. 



For sound proofing purposes it is normal to isolate parts 
of a structure one from the other, for example with the 

20 aid of an air gap. Although the air gap is a relatively 
good sound proofing instrument, it is not a fastener 
element. When parts of a structure are joined together 
via elastic, porous or homogeneous material there is 
achieved a compromise which favours either' the sound proof - 

25 ing function or the joining function, so that one or the 
other of these functions is insufficiently developed. 

In order to eliminate these deflciences, at least to a 
substantial extent, it is proposed in accordance with the 

30 invention that, a fastener element of the aforesaid kind 
comprises a felt having a thickness of up to about 4 mm 
and composed of individual, mutually twined or felted, 
thin flexible filaments or fibres which are resistent to 
tensile load, with layers of glue on both sides of the felt, 

35 said glue layers having a combined thickness which is 
smaller than the thickness of the felt and connecting 
together structural components located on opposite sides 
of the felt in a manner to be well separated acoustically 
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by, but to be connected via filaments or fibres extending 
between^, the *glue Aayears: " in the gluef ree intermediate 
layer of the fastener element as to be movable to an extent 
which is smaller than the thickness of the intermediate 
5 layer but maintaining a high resistence to movement through 
a distance equal to or exceeding the thickness of said 
intermediate layer. 

In a structure produced in accordance with the invention, 

10 the structural components are joined together by fibres 

which are placed under different loads. This is true irres- 
pective of the static and dynamic loads prevailing between 
the structural components. As a result, the occurance of 
standing waves is prevented effectively in both. the structural 

15 components and the fastener element, and consequently N the 
transmission of sound between the structural components is 
low. The transmission of sound between the structural com- 
ponents is further reduced as a result of the mutually 
different loading states and lengths of the fibres, which 

20 promotes the occurance of sound waves in counterphase in 
both the fibres and the air-filled interstices therebet- 
ween in the fastener element, such that acoustic, energy 
is, to a large extent, converted into heat in said fibres 
and interstices. The acoustic damping effect of the faste- 

25 ner element is thus totally different to fastener elements 
made of a homogeneous or. porous material, or glue-filled 
fibre material in which the occurance of standing waves 
is favoured by the presence of a constant modulus of 
elasticity. 

30 

The felt used in the fastener element according to the 
invention may comprise a fibre fabric in which the' fibres 
are held together solely by mutual mechanical interlock- 
ing, although it lies within the concept of the invention 
35 to use a woven felt or fabric or one in which the fibres 
are mechanically, thermally or chemically bonded, provid- 
ed that the individual characteristics of the- fibres are 
retained substantially unchanged. The fibres preferably 
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have a thickness of one or a few hundredths of^a milli- 
meter, whereas the felt in its compressed states between 
the structural components preferably has a thickness of 
0.5-4 *mm, and the total, combined thickness of the glue 
5 layers is preferably at most equal to two thirds of the 

thickness of the compressed felt. Advantageously, the felt 
is composed of a synthetic fibre material, e.g. polyamide, 
polyester, or preferably polypropylene. However, the felt 
may alternatively be composed of natural textile fibres 
10 or metallic fibres. 

The glue layers are advantageously formed with a convent- 
ional glue having good bonding properties primarily with 
regard to the structural components. The bonding ability 
15 against the felt fibres is noramlly of subordinate signi- 
ficance, since the thickness of these fibres is substan- 
tially smaller than the thickness of the glue layer and 
the fibres are therewith embedded in the glue layers. 

20 As beforementioned, the invention also relates to a method 
for producing a sound proof structure comprising at Least 
two structural components which present mutually facing 
and substantially mutually parallel surfaces which are 
held together by at least one fastener element located 

25 therebetween and having a thickness of up to about 4 mm. 
The method according to the invention is characterized in 
that a felt material having a thickness greater than the 
thickness of the fastener element and composed of indivi- 
dual mutually twined or felted, thin flexible filaments 

30 or fibres which, are resistant to tensile load, is placed 
between said surfaces of two still unjoined structural 
components together with glue layers in the border 
regions between each of said surfaces and the opposite 
sides of the felt, the glue layers being given a combined 

35 thickness which is smaller than the thickness of said 

fastener element, whereupon the components with interme- 
diate felt material and glue layers are pressed together 
until the distance between said surfaces is at most equal 
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to the thickness of the fastener element , and are held 
in the thus compressed** state -until effective glue 
joints are formed between said surfaces and the opposite 
sides of the felt material, 

5 

Suitably, said structural components and the intermediate 
felt material and glue layers are pressed together bet- 
ween press plates in a press while using spacer means 
which ensure that the distance between the structural com- 
10 ponents during the pressing operation will continue to 
exceed the combined thickness of the glue layers. 

The invention is described in the following with reference 
to the accompanying drawing, in which 

15 

Figure 1 is a sectional view illustrating the production 
of a sound attenuating structure in accordance with the 
invention ; and 

20 Figure 2 is a sectional view of a further embodiment of 
the sound attenuating structure. 

In Figure 1 the reference 1 identifies generally a sound 
attenuating structure comprising three structural contpo- 

25 nents 2, 3, 4 having facing, mutually parallel surfaces 
which are joined together by fastener elements 5. Each 
fastener element is composed of a compressible felt 6 , 
formed from substantially individual fibres , and glue 
layers 7, which join the mutually opposite sides of the 

30 felt to adjacent surfaces of the components 2, 3 and 4. 
The fastener element 5 has a thickness of at most about 
4 mm, and the combined thickness of the glue layers 7 is 
smaller than the thickness of the associated fastener 
element 5. 

35 

The reference 8 identifies two press plates, which are 
incorporated in a press and between which there are placed 
itwo spacers £ which prevent the structural components 2, 
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3, 4 and the fastener element 5 located therebetween from 
being pressed together to such an extent as to reduce the 
distance between two mutually adjacent components 2, 3, 4 
to a measurement smaller than the combined thickness of 
5 the glue layers associated therewith. 

The structure illustrated in Figure 1 is a stud structure 
capable of being incorporated as a sound attenuating struc- 
tural element, in building constructions and the like. 

10 

Figure 2 illustrates an alternative structure comprising 
two structural components 10 and 11, and a fastener element 
12 corresponding to the fastener elements 5 in Figure 1. 
The fastener element 12 of this embodiment also comprises 
15 a felt, 13, and glue layers, 14, in which the fibres locat- 
ed nearest the opposite surfaces of the felt 13 are em- 
bedded. As illustrated, the mutually facing surfaces of 
the components 10, 11 are angled, although nevertheless 
substantially parallel with one another. 



20 



25 



The proportion of fibres in the felt 6 or 13 may, advan- 
tageously, correspond to about 5-20 percent by volume, the 
space between the fibres in the regions located interme- 
diate of the glue layers 7 or 14 being filled with air. 

The embodiments described above and illustrated in the 
drawing do not limit the scope of the invention, since the 
concept of the invention can be realized in any suitable 
manner within the scope of the following claims. 



# 
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CLAIMS 

1 • A fastener element having a sound proofing effect and 
forming part of a structure in which it fastens components 
5 thereof together , characterized in that the fastener ele- 
ment comprises a felt having a thickness of up to about 
4 mm and composed of individual , mutually twined or felted , 
thin flexible filaments or fibres which are resistant to 
tensile load, with layers of glue on both sides of the felt, 

10 said glue layers having a combined thickness which is 

smaller than* the thickness of the felt and connecting to- 
gether structural components located on opposite sides of 
the felt in a manner to be well separated acoustically by, 
but to be so connected via filaments or fibres extending 

15 between* the glue_layers. ; in the glue-free intermediate 

layer of the fastener element as to be movable to an extent 
which is smaller than the thickness of the intermediate 
layer but maintaning a high resistance to movement through 
a distance equal to or exceeding the thickness of said 

20 intermediate layer. 

2. A method for producing a sound attenuated structure 
comprising at least two structural components which present 
mutually facing and substantially mutually parallel sur- 

25 faces which are held together by at least one fastener 

element located therebetween and having a thickness of up 
to about 4 mm, characterized in that felt material having 
a thickness greater than the thickness of the fastener 
element and composed of individual mutually twined or 

30 felted, thin flexible filaments or fibres which are resis- 
tant to tensile load, is placed between said surfaces of 
two still unjoined structural components together with 
glue layers in the border region * between each of said sur- 
faces and the opposite sides of the felt, the glue layers 

35 being , given a combined thickness which is smaller than the 
thickness of the fastener element, whereupon the structu- 
ral components with intermediate felt material and glue 
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layers are pressed together until the distance between 
said surfaces is at most equal to the thickness of the 
fastener element, and are held in the thus compressed 
state until effective joints are formed between said sur- 
5 faces and the opposite sides of the felt material. 

3. A method according to Claim 2, characterized in that 
said structural components and the intermediate felt mate- 
rial and glue layers are pressed together between press 
10 plates in a press while using spacer means which ensure 

that the distance between the structural components during 
the pressing operation will continue to exceed the com- 
bined thickness of the glue layers. 
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